Elevated level of lysine 9-acetylated histone H3 at the MDR1 promoter in multidrug-resistant cells.
Failure of chemotherapy in breast cancer presents a major problem and is often due to elevated expression of ATP binding cassette (ABC)-type transporters, such as MDR1 protein. It has been shown that MDR1/ABCB1 gene expression is regulated at the chromatin level by DNA methylation and histone acetylation. However, the modified histone residues have not been identified and the role of various histone acetyl transferases (HATs) is not fully understood. By studying a breast carcinoma model cell line and its MDR1-overexpressing derivative, we show that the histone 3 lysine 9 (H3K9) acetylation level is elevated 100-fold in the promoter and first exon of the MDR1 gene in the drug-resistant cell line compared to the drug-sensitive cell line. The acetylation level of the other examined lysine residues (H3K4, H3K14, H4K8, and H4K12) is weakly or not at all elevated in the MDR1 locus, although their acetylation is generally increased genome-wide in the drug-resistant cell. Downregulation of the expression of HATs PCAF and GCN5 by RNAi effectively reduces the expression of MDR1. Unexpectedly, treatment with a p300-selective inhibitor (HAT inhibitor II) further increases MDR1 expression and drug efflux in the drug-resistant cells. Our data suggest that repeated exposure to chemotherapy may result in deregulated histone acetylation genome-wide and in the MDR1 promoter.